INTRODUCTION {#sec1-1}
============

Endoscopic ultrasonography (EUS) uses the technology of endoscopy to introduce high-frequency ultrasound probes that allows for visualizations of the gastrointestinal wall and its adjacent structures. fine-needle aspiration (FNA) is a safe intervention in patients undergoing EUS that allows for biopsy of tissues and lymph nodes.\[[@ref1]\] Endoscopic ultrasound-guided fine needle aspiration (EUS-FNA) has been widely used as a primary diagnostic modality in examining patients with pancreatic, esophageal, pulmonary, colorectal, and biliary tumor pathologies.\[[@ref2]--[@ref6]\] In patients with suspected metastatic disease to the lymph nodes, the physician will often perform a EUS-FNA with cytologic evaluation to look for the presence of malignant cells in the node. The problem arises in the sampling of the celiac lymph nodes, because the nodes are located anatomically in the same region as the celiac ganglia\[[@ref7]\] and can be confused as such by the endoscopist. The celiac ganglia can be visualized by EUS in most patients who undergo upper gastro-intestinal EUS examinations and can usually be differentiated from lymph nodes on the basis of their endosonographic appearance alone.\[[@ref8]\] However, it has been reported that the celiac ganglia can vary considerably in size and location.\[[@ref9]\] In patients with anatomical variations, the celiac lymph nodes may be confused with a celiac ganglion endoscopically. Many times, cytologic evaluation can be used as a confirmatory test to determine if the sample is in fact from the celiac ganglia.\[[@ref8][@ref10][@ref11]\] We report a case of a woman with dilated common bile duct with possible periampullary mass who underwent a EUS-FNA of her celiac lymph nodes as a diagnostic and staging procedure. The cytomorphology and clinicopathologic findings in this case are described.

CASE REPORT {#sec1-2}
===========

This case report presents a 51-year-old female with no significant past medical history with complains of weight loss, vomiting, and right upper quadrant discomfort for several months. Laboratory tests showed elevated liver enzymes with a Alanine transaminase (ALT) level of 47 U/L, aspartate aminotransferase (AST) level of 47 U/L and an alkaline phosphatase level of 274 U/L. The patient\'s CA-19-9 level was also elevated at 105 U/mL. Computer tomography (CT) of her abdomen and pelvis revealed biliary dilatation with a small soft tissue bulge at the ampulla. Magnetic resonance imaging (MRI) of abdomen revealed a common bile duct dilatation with narrowing just proximal to the ampulla suggestive of malignancy. It also showed local adenopathy of the para-aortic and para-celiac lymph nodes suspicious for metastasis. EUS-FNA was performed to obtain a sample of the patient\'s celiac lymph node for evaluation of possible metastatic tumor.

Endoscopic findings {#sec2-1}
-------------------

A 17 mm oval, hypoechoic structure with distinct margins was seen in the para-aortic, celiac axis region. Color Doppler was used to ensure absence of major vessels. A 22 G needle was used to make two passes, followed by four passes made with a 25 G needle without suction. An attending cytopathologist was present during the procedure. The aspirate revealed 0.9 cc\'s of sanguinous material.

Cytologic findings {#sec2-2}
------------------

The cytological features of the FNA biopsy in this patient are presented in Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}. The cytologic examination revealed paucicellular smears consisting of few clusters of large cells with abundant dense granular cytoplasm and round nuclei with prominent nucleoli. At a first glance, this was very alarming because they resembled malignant cells metastatic to the celiac lymph nodes. However, no lymphoid cells were identified and there was no evidence of inflammation, edema, or fibrosis. Some of these cells were seen in association with spindled stroma. These findings are representative of a benign celiac ganglion rather than a malignant metastatic lymph node.

![EUS-Guided FNA of celiac ganglion, diff-quik (40×): Shows many ganglion cells with intervening stroma](CJ-9-24-g001){#F1}

![EUS-Guided FNA of celiac ganglion, pap. (40×): Shows numerous large ganglion cells occurring in association with a spindled stroma](CJ-9-24-g002){#F2}

DISCUSSION {#sec1-3}
==========

The innervations of many abdominal structures such as the pancreas, liver, and bile ducts are via sympathetic fibers originating from T7 through T10. The sympathetic fibers pass through celiac ganglia before giving off postganglionic fibers that innervates abdominal structures.\[[@ref12]\] Clinically, the celiac ganglia play a major role in pain management for patients with chronic pancreatitis and pancreatic cancer.\[[@ref13]\] EUS visualization of the celiac ganglia has been reported in literature mainly for the purpose of neurolysis as therapeutic pain control in these cases.\[[@ref14]--[@ref17]\]

Studies have shown that the celiac ganglia can be differentiated from the celiac lymph nodes via endoscopy in a majority of patients.\[[@ref8][@ref11]\] The celiac ganglia characteristically appear as almond-shaped structures with irregular margins, containing echo-rich foci.\[[@ref8]\] They are usually located lateral to the celiac artery between the celiac artery and the left adrenal and posterior to the celiac lymph nodes.\[[@ref8]\] However, it has been reported that there are many variations in the location and size of the celiac ganglia that can lead to confusions when obtaining a EUS-FNA sample.\[[@ref9]\] These same studies conclude that in some cases, the differentiation of ganglia from celiac nodes can be difficult when based on sonographic appearances alone.\[[@ref8][@ref11]\]

One of the key clinical feature that helps when determining if the sample is from a node or a ganglion is the presence of transient pain, which begins immediately when suction is applied to the ganglion. The pain often will completely resolve after the FNA.\[[@ref10]\] Therefore, it is important for the endoscopist to note any increases in discomfort with the introduction of the needle. In addition, when sampling a ganglion, the endoscopist will generally obtain scant aspirates that contain little to no grossly visible blood.\[[@ref10]\] However, even with these features, cytologic examination is often required as a confirmatory test to assess the source of the sample.

Cytologically, the FNA findings are striking. The presence of large cells with prominent nucleoli can be mistaken for malignant cells representing metastasis to the celiac lymph node. This is more so when the clinical scenario requires to rule out a metastatic lesion, as in our patient. However, it must be noted that the sample had no lymphoid tissue, no evidence of inflammation, or fibrosis. There were no features that would point toward a malignant process including necrosis, mitotic figures, and nuclear pleomorphism. The typical cytologic features seen in a celiac ganglion FNA are large ganglion cells that are composed of abundant granular cytoplasm with regular nuclei and prominent nucleoli occurring within and in close association with a spindled stroma.\[[@ref10]\] Lipofuscin pigment may be seen in the cytoplasm. If material is present in a cell block, a positive immunohistochemical stain for S-100 is useful. The FNA sample from our patient exhibited all of these cytologic features and is shown in Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}.

Ganglioneuromas and ganglioncytic paragangliomas are rare tumors that morphologically may resemble a celiac ganglion. However, the clinical presentation is different. Ganglioneuromas present as large mediastinal or retropertoneal masses in older children or young adults.\[[@ref18]\] Ganglioncytic paragangliomas arises almost exclusively in the second portion of the duodenum presenting as a sub mucosal mass.\[[@ref19]\]

In conclusion, in patients with suspected metastatic disease involving the abdominal lymph nodes, an EUS-FNA may be performed for diagnostic and staging purposes. In a majority of patients, the procedure will lead to a sampling of lymphoid tissue. We report a rare case of inadvertent sampling, of the celiac ganglion instead of the celiac lymph node. It is critical for the cytopathologist to recognize the sampled tissue is from a normal anatomical structure and to distinguish the cytological features of a benign sympathetic ganglion from a malignant process to avoid a diagnostic pitfall.
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